Abstract This paper gives an overview of the Antenna Measurement Techniques and Facility Sharing activity of the Antenna Centre of Excellence (ACE) within EU's 6'th framework program for research -in particular, the facility comparison campaign with the DTU-ESA 12 GHz VAlidation STandard antenna (VAST 12).
Introduction
Antenna measurements constitute an indispensable part of the development of any wireless system. The accuracy and efficiency of computational tools are ever increasing and some stages of the development of some antennas may be based on simulations alone. However, increasingly stringent requirements and the consequential complexity of most modem antennas mean that a complete characterization cannot be achieved by even the most advanced computational tool. Hence, measurements of antennas are important whether for analysis, validation, or calibration. The first step of the campaign is to determine the Verification Test Plan that defines not only the radiation pattem parameters to be measured, but also the coordinate systems and the data formats to be used for the reporting of the measurement results. Thus, three different coordinate systems are defined: (1) the mechanical system using the flange of the antenna mechanical interface and a spirit level, (2) the electrical system using the peak directivity direction and the polarization of the radiated field, and (3) the optical system using a mirror cube mounted on the antenna. The Euler angles (0, H, X) for the electrical and optical coordinate systems, as measured in the mechanical system, are (228.4, 0.6, 131.4) deg. and (228.3, 0.2, 132.0) deg., respectively. The second step of the campaign is then to make the first reference measurement at the DTU-ESA Spherical NearField Antenna Test Facility [5] . Third, the VAST12 antenna is shipped to the 6 participating institutions and measured at 8 different facilities. Finally, the second reference measurement is conducted at the DTU-ESA Facility. The data collection and processing is conducted by DTU in cooperation with the other participants and documented in an ACE report to be released by mid-2005; a few examples from this are shown in the next section.
Measurement Results from DTU, UPM and FTDR
The measurement results presented below are from the DTU-ESA spherical nearfield facility at the Technical University of Denmark (DTU), the spherical nearfield facility at the Technical University of Madrid (UPM) [6] , and the far-field range at France Telecom R&D, La Turbie (FTRD) [7] . Figure 2 illustrates the importance of the coordinate system definition. It shows the co-and cross-polar patterns (Ludwig's 3rd definition) in the b= 0/180 deg. plane for the 3 different coordinate systems from measurements at the DTU-ESA Facility. It is seen that both pattems are significantly dependent on the coordinate system employed. It is noted that the mirror cube coordinate system is intentionally oriented to make the co-polar peak and the cross-polar minimum occur away from the O= 0 deg. axis. 
